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Anisakiasis is an important parasitic zoonosis. When Anisakid larvae are ingested orally 
via seafood, they occasionally penetrate the human gastrointestinal mucosa and cause this 
disease. Typical symptoms of anisakiasis are nausea, diarrhea, abdominal pain and vomiting. 
Every year，About 20,000 cases of anisakiasis are reported in the literature, over 90 % from 
Japan and the rest from European Union, United States of America, Canada, New Zealand. 
Regional eating habits are recognized as a factor in the high prevalence of anisakiasis . With 
the increased popularity of eating undercooked or raw fish dishes, the number of anisakiasis 
cases may be expected to increase. To date, anisakiasis was not reported in china, but it put a 
potential threat on domestic human's health. 
For a long time, anisakid larvae recovered from patients have been identified based on their 
morphology. However, it is very difficult to identify worms that have been partly destroyed or 
lack key morphological features. Thus,To establish a rapid and efficient system for the 
definitive identification of clinically obtained worms is considered very useful. 
In this study, Six species（Anisakis physeteris, A. simplex sensu lato, Contracaecum 
aduncum, Raphidascaris trichiuri, C. muraenesoxi and Contracaecum sp.）of anisakid larvae 
were obtained from the guts of marine fish and identified chiefly based on the morphological 
characteristics. The ITS sequences were amplified by PCR using universal primers, then 
cloned and bidirectional sequenced. Sequences relationship based on the inner similarity of 
the internal transcribed spacer sequences was constructed. It was found that the phylogenetic 
informative loci were mainly gathered in the second internal transcribed spacer (ITS-2) for 
these anisakid nematodes because of the ITS-2 has higher transition ratio than that of the 
ITS-1, so sequence in this region could provide valuable information for the molecular 
distinction.  
According sequences amplified above, six specific forward primers were designed and 
synthesized. Based on these primers, a SYBR Green I real-time quantitative PCR method for 
the detection of anisakid nematodes with zoonotic potential from Taiwan Strait was 
established. Specificity assay, sensitivity assay and reproducibility assay were determined. As 
a result，6 standard curves established by recombinant plasmid showed fine linear relationship 















the 6 correlation coefficient were above 0.998. The real-time quantitative PCR was more 
reproductive and specific than traditional PCR. For A. simplex s. l., a TaqMan probe real-time 
PCR method was developed. A comparison between the real-time PCR and conventional PCR 
assays was determined. The results demonstrated that real-time PCR is more sensitive than 
conventional PCR (about 100 times higher ). Besides, the real-time quantitative PCR 
detection had the advantage of fast testing speed. It is apparent that Real-time PCR for the 
detection of anisakid nematodes is rapid, sensitive and specific. To our knowledge, this is the 
first use of a real-time PCR method to detection of anisakid nematodes with zoonotic 
potential. we provided a method may be a useful tools for screening of anisakid nematodes in 
customs inspection in conjunction with other diagnostic techniques. Its use will help to further 
understanding of the epidemiology of anisakiasis and facilitate attempts to improve control. 
































bp               Base  Pairs                       碱基对 
Ct               Cycle threshold value               达到阈值的循环数 
Da               Dalton                           道尔顿 
ddH2O            Double distilled water               双蒸水 
DNA             Deoxyribonuleic Acid              脱氧核糖核酸 
EB               Ethidiurn Bromide                 溴化乙锭 
EDTA            Ethylene Diamine Tetra Acetic Acid    乙二胺四乙酸 
EST              Expressed sequence tags             表达序列标签 
gDNA            Genomic DNA                     基因组 DNA 
ITS              Internal Transcribed Spacer           内部转录间隔区 
Kp              Kilobase pairs                      千对 
M               Marker                            标记物 
mtDNA          Mitochondrial DNA                   线粒体 DNA 
nt               Nucleotide                          核苷 
PAGE           PolyAcrylamide Gel Electrophoresis     聚丙烯酰胺凝胶电泳 
PCR            Polymerase Chain Reaction             聚合酶链式反应 
rDNA           Ribosomal DNA                      核糖体 DNA 
RNA            Ribonucleic Acid                     核糖核酸 
Rmp            Revolutions per mimute                每分钟转速 
SDS            Sodium dodecyl sulfate                十二烷基硫酸钠 
TBE            Tris-Boric acid- EDTA                 Tris-硼酸-EDTA 缓冲液 
TE              Tris.Cl-EDTA                       Tris-EDTA 缓冲液 
Tris             Tris(hydroxymethyl)methylamine        三羟甲基氨基甲烷 
UV              UltraViolet                          紫外光 
M               Mole                               摩尔 
mM              Millimole                          毫摩尔 
μM              Micromole                          微摩尔 















ml                Millilitre                            毫升 
μL                Microlitre                           微升 
nm               Nanometer                           纳米 
cm               Centimeter                           厘米 
d                 Day                                天 
h                 Hour                               小时 
min               Minute                             分钟 



































(Anisakidae)某些种的线虫而引起的疾病，亦称“herringworm disease”[1]。 该病 早于
1960 年由荷兰的 VanThiel 等报道[2]，由一种寄生于板鳃类鱼的线虫造成，而后大量该病








的症状。Bouree 等[5]对法国 55 例异尖线虫病进行调查，25 例为胃异尖线虫病，16 例为
肠异尖线虫病。急性胃部感染主要表现为胃痛、恶心和呕吐，通常在吃了受感染的鱼生










尖线虫病的急性腹痛[11]；Mercado 报道智利伪地新线虫第 4 期幼虫胃的感染[10]。Omar 报
道一加州男子颈部感染海豹线虫第三期幼虫[12]； Cespedes 报道一肠系膜炎为特征的慢


















尖线虫；1998 年上海从韩国、日本、台湾旅客携带海鱼中截留 5 种 5 批，剖检的 137
尾中感染简单异尖线虫 105 尾，感染率 76.64 %[17]；连云港口岸 1998~1999 年在 139 艘
国际航行船舶携带海鱼中检出异尖线虫。涉及的鱼种有：鳕鱼、鲐鱼、马鲛鱼、鲅鱼、
鲷、黄鱼、鲈鱼、鲭鱼、踏板鱼等，在 10 个已知鱼种中检出次数 多的是鲐鱼 54 次，







要有：广义的简单异尖线虫（Anisakis simplex sensu lato，它是由 3 个姊妹种 A. simplex s. 
stricto，A. pegreffii 和 A. simplex C 构成的复合种) 、典型异尖线虫 (A. typica)、抹香鲸
异尖线虫 (A. physeteris)、拟地新蛔线虫 (Pseudoterranova decipiens)、内弯对盲囊线虫
（Contracaecum aduncum）和带鱼针蛔线虫(Raphidascaris trichi)等[20,21,22]。能够对寄生
宿主具有侵袭力并引起感染的病原主要是异尖线虫Ⅰ型和Ⅱ型幼虫，拟地新线虫 A、B
型和对盲囊线虫 V 型幼虫。 
1.3.2 病原的形态特征 
简单异尖线虫 Anisakis simplex s. l. (Baylis, 1920)：(图 1.1 A)  
在鱼体内发现的多为第三期幼虫（L3），其活体呈乳白色的长圆筒形，体长 10~30 
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